Parental origin of the extra chromosome in Down's syndrome.
Chromosome 21 fluorescent heteromorphisms were studied in 42 patients with Down's syndrome, their parents and their siblings. Included in this number are two instances of an aunt and niece affected with trisomy 21, and one of affected siblings. One case has a de novo 21/21 translocation. Blood group, red cell and serum protein markers were also studied for linkage, gene exclusions, associations, and paternity testing. Thirty-one of the trisomy 21 cases were informative for parental origin of the extra chromosome and for stage of meiosis. The non-disjunctional event was of maternal origin in 24; 23 occurred in meiosis I, 1 in meiosis II. Seven were of paternal origin; 5 in meiosis I, and 2 in meiosis II. The translocation case was of paternal origin. A literature search revealed a total of 98 cases informative for the parent of origin of the extra chromosome, of greater than 347 families tested. In addition, 3 de novo translocation cases, of 7 tested, were informative. The data suggest that most cases result from an error in the first meiotic division in the mother, but that a significant proportion are paternal in origin.